Expression of gamma-glutamylcysteine synthetase during development.
Prematurity has been associated with low glutathione (GSH) concentrations in bronchoalveolar lavage fluid as well as in leukocytes from tracheal aspirates and peripheral blood. To elucidate whether this is caused by deficient GSH synthesis, the expression and activity of gamma-glutamylcysteine synthetase (glutamate-cysteine ligase, GCS, EC 6.3.2.2), the rate-limiting enzyme for GSH synthesis, were measured from fetal, neonatal, and adult human liver, lung, and kidney samples. The highest activity was measured in the liver, in which mRNA expression of the catalytic GCS heavy and the regulatory light subunits, as well as activity, were, on average, similar in the various stages of development. Although GCS light subunit mRNA concentrations in the lung were higher in neonates than in fetuses and adults, enzyme activities were similar. In the adult kidney, mean enzyme activity was somewhat higher than in fetal or neonatal kidney, but this may be accounted for by the variation in the small number of samples. In conclusion, GCS is expressed and active already in the second trimester and thus low GSH concentrations found in preterm neonates appear not to be explained by deficient GSH synthesis. Other factors, such as limited availability of the GSH precursor cysteine or increased GSH consumption, may account for the lower concentrations of GSH found in preterm infants.